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(57) Abstract: Disclosed is an organic electroluminescent device material which is a metal 

complex having a specific ligand. Also disclosed is an organic electroluminescent device 
using such an organic electroluminescent device material which device has high luminous 
efficiency and long life. Further disclosed are a display and an illuminating device respec- 
tively using such an organic electroluminescent device. The organic electroluminescent de- 
vice material is characterized by containing a metal complex having a ligand represented by 
the following general formula (1). 
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[0100] ft^e^/ce#^ELm^^<^«^t-oV>T^-<§o 

[0101] {{mmEi.m^(Dm^m)) 



[0102] :$:mm(DmmKi^m^<Dmm}^(Diij^]^v^MW-m^}^ri^^irti^. ^mmu^n 
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mrnih) mmxm^mitmy^^mxiE:iimitmxm.^mmmxmmm mm 
yiE^ummmym^mitmxm^mxiE^iim^tmxm^mmmymm (iv) mm 
xiE^mmmxm^m±mxm^mxiEim±mxm^mmmxmm m mm 
xiE^mmmxm^^KAtmym^myiE^^K±mym^mmmxmm^<^y^r 
-m/^mm (vo mm^mm^^^^T-mxiE^mmmxm^m^mx^^mx 
iE^m±mxm^mmmxmm^^y^T-mxmm (vio mm/mm^^^yyr-m 
/lE^immm/m^u^tm/m^m/im.Uitm/n^mmm/mm^^yyr 
-m/mm 

mitm m^Uitm. Eapjji:S)» 
[0103] «0j!^c*DV^-c{*. Eamihjg. m^Piihjg^ic. ^mm(D^mELm^m^ 

[0104] i^mncDy^mELm^un^iE^Uitm. m.^i-mtm^^-^^^^^m^. 

1-1 7(D\ >-rttd^i^i;iiB«$tvTv N§ , Km^^^m^w-^imMitm^n. 

[0105] ;$:^5gic:>^SPlJh«(Dj|^;¥i:LT{*iff^L<f*3nm— 100nm-efe«9. Ml;i^^L< 

5nm— SOnm-efe^o 
[0106] «iE7LPlihjg» 

iE7LPMjhJBi!{*j[Sv>:t^-e«m^^#3il«(Daig^^u 

±'r^^txn^tiEii(DWi^'^m^^\^Ai^^^^tt>x^^o 

[0107] jE?LP£JhJi^LTf*. 0i)x.{^#^¥ll-2O4258-^<2^^, Pll-204359:^<2^^ 
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[0108] ««^^PlihJB» 

[0110] «Ea^ii^JB» 

[0111] iE:fim^^untvx\^^ mmmit.ti:<^ m^. ^mmum^^^^^x^ jE7L(Dm# 
r^mm^. ^Yy^/iymm^. lyy-^i^m^w-. T^y^^#m 

[0113] -iE^m\W^P^h\^XU^ }Lm(0^(D^>^m'r^^}i-b^X^^i)^. ^/v:7^y Wb^i^ 
[0114] ^#;^^=^T5Wb'a'i^^t;«;^^y/VT5Wli^i^<^ft^^Ji:bT}*. N, N, N 

N'-^h^:7cn^/V-4, 4*-V^T^y:7cn^/k;N, N'-v':7jic:^/V-N, N'-«(3 
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-?i^/V^^^/V)-U. l'-lf:7cn^/k]-4, 4'-v?T5:^(TPD) ;2, 2-lf^(4-v?- 
p-hV/^T^y^=^=^M ; 1 , l-« (4-v'-p-MJ/VT5:/y'ai:=^/V) -^^u^ 

=3ri^>';N, N, N', N'-^b9-p-MJ/V-4, 4'-v'T5:yf:73i^/V; 1, l-t*X(4- 

v^-p-M;/VT5y:7^- /V) -4-:7a:^/ki/^n^dri^>. ; tr;^ (4_c?^^^v7-5y_2- 

, 'N'-Z^Z^^=^/V-N, N'-i^(4-p<h^iXy'm=/V)-4, 4'-i^T5yif :7mc:^/V;N, 
N, N', N'-^b^:7jir^/V-4, 4'-v^T5:yi;^:7m=/Vrc— 7^/V';4, 4'-lf>^(v^:7ji 

^7VT5:y)^:^— K!;:7^c:^/V;N, N, N-MJ(p-hy/V)T^^^;4-(v^-p-hy/VT^/ 
) -4 ' - [4- (v?-p-hy7VT5:y) ^^/V^V- ; 4-N, N->^:7ai^7kT5:y- (2 

>;N-y^=^/V:ij/W<:/—/V^ :^hia^. 7l^H#fFll5, 061, 569-^5^^#{^|E« 

$tL-cv^§2f@(D|i'^3^#:^^^^^rt(i^-f-;5t>(7). '^!jx.}i4, 4'-tr;^[N-(i- 

~^7^/V)-N-7ai^/VT5:7] If :7ai^/V(NPD) , #^^4-308688-^<2^#(CWB 
^$tt-CV>Shy:7ai:^7VT^^^:n-^5'h;$S30>!>i5^w^— ;^hM^-3S^$ttfc4, 4% 4 
* '-hy>«>[N-(3-p<^/V'y'rn^/V)-N-y'm=/VT5:y] hU^'rn^/VT^^^CMTDAT 

[0115] :^hi^^nh(Dm^m'^^mi^mAL.ti. ~^f:ii'i:itlh<Dm^m^7^^(D^mt 

[0116] *fc. pS-Si. pS-SiC#0^a{b^m E7L?^A#)|Sf . Ea^5I^W^i:L-C^ 

[0117] MiE7L#ii^jg(*. ±miE:H.mmun^. m:k.\tM^mmm. ;^fcv^-hfe. 
[0118] m^mmm)) 
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[0119] ^m<Dm.^mmm. Rxmmmtir^m^itm^mKMi.xmmmKm 

[0120] m^^^j^jgf*. mmx^mA^tifcm^^m^mi^mmir^mm^^i^x 
\^tiitx<^^(Dunt\^xi^mM^A^(D^t^!i^(D^^^h^M(Dh<D^mm^ 
^^^^tmx'^^o 

[0121] ^(Dm^mmm^^m^hn^mi^T. mi^^imunt\^^^)<7ymti.xu. 

^m^y^^:t]^>m^^i^. i^yz^^^v^y^ym^^W-. 5^:^t°^>'v?:^=3riyK^^^^ ^ 
[0122] $t>(3:^tLt>(^«-*5f^i«5^^^f^aSAUfc. *fc{*^;rLe>(DTO^i^^^(^^^^ 

[0123] *fc. 8-=af yyy— Fil^f^by;^ (8-=¥yyy— /v) t/v?:;:^'^^ 
5-p<^/v-8-=¥yyy— /v)T/v^^!>A, «(8-=¥yyy— /v)Ml&(znq)/ce^\ A 

TJ«r^^^><D^M^#:<^ft''L>^M^^In, Mg, Cu, Ca, Sn, GaX«Pb(clM##;bo 

)|Bf ^bTF[i^Lfcv^;^^y/vt°^v^>^^#:^>. m^mmunti^xm^^^^t-d^x^ 
lE^rnxm. lEummmtrnmi^. nm-su nm-sicfj:t^(Dmm'^mm>m 

'^^muntL.xm\^^^^tii^x^^o 
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[0124] ^(Dm^mmmi^. ±mm^mmun^. m:^itM^mmi&. ^tv=3-h&. ^ 
[0125] likK. ^mm<D^mEi.m^(Dm^mtL-xm\^^hti^. ?iASi-ov>-ri5fc0ji-§ 

o 

[0126] mAm)) : «^I^A« . lETLi^AS 

[0127] mAmti^s mmm)±.i&r'^m^mm\^±<7)fMcmmt^mmmi^mirhti^ 

m(D^tX\ r^fr^EL^^^^<DX||{b^tu^( 1998^1 1^30 0 — ^ 

;^^fc^fT)j<^m2|i^2^rm^S^^Sfj (123-166M) (c:i¥ltaf-IB«$tLT*5«9. IE 

[0128] mu^^yyr—m (E^L^^AiS) j*. #^¥9-45479^^16. ^9-260062^^ 

[0129] mU^^iyyT—M (M^^AM) {*^ #^¥6-325871-^<2^#, |Wl9-17574-^<2^ 

^j^^T/u^=-^j>>mKitm^ti^^m^^^yyT—m.:^iy^tv^^-hKi^m^ti^T 

/vm^mit^m^^yyr—m. '7^yit'^^^:^iy^Mz.i^m^fi^T;v^')±m^m 

[0130] _h|S^V:7r-S (?iA«) f*r:<m^JI^-efcSri!:55M^b<. mm^-hi^ht^. t 
(D^W-U.O. Inm— 100nm(Df5|g;a^?^bV\ 
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[0131] ^(D^AMu. ±mm^. mx-HM^mmB:. h^^, dr-^-^h^. ^^^^ 
[0132] mm)} 

v^KClTO) , SnO , ZnOm<Dm^M^&mUP^y^^^ifhn^o IDIXO (In O - 

2 2 3 

zno)m0^Mxmmmmm^i¥m:'^mfj:m^m\^^x-hx\\ mmi-i. :Lti^(D 

—mxTjfm(Djfmco^<^—>^j^mi.xh^<.:h^\^u^<^—^^m&^hmit^'-m 
^b/c^v >j&^fi (100 M mj^_h@s) ^ ±mwmmM(Dmm'^:^-'<^y^}}>i^^mcm 
m(Dm^(D'^:^^^^\^x^<^—>^j^mL-xhx\ \ ^(Dmmxv)m^^m m-rm 

#:WQ/ni^^T^50*LV\ $f:>(^J3g;f:fW^t-tiJ:^5ei^ MSlO— lOOOnm, 
(ilO— 200nm(5D$5H-ejl}m^o 
[0133] «|^» 

— ;*:^5g(c:>^SI^^^i!bTf*. ^fc*Pm<^/J^$v^(4eVJ^T)^JS(«T■^^A 

mm\^^hti^o ^(Dx^f£mMmM<DMci^mti.xi^. •rh])^j>>. ^wj^^-^v^ 
^^^^ •^^:^^^f7J>.^ -^^^^^^j^xmm^m. ^^^i^^j^^/m^-^m 

2 3 

^^^ib.m.^mA^^mt^tix'ottmmm(Dmy!)^i<^<^^^£^mxh^mr.^ 
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S^lOnm— lOOOnm. 0^b<{*5Onm— 200nm(Z)$5H-eMf^tL6o ti^. ^% 

[0134] mi^ mm. mu. ^wi^mt-h\ ^5) » 

C) , -fe/Va— >?>hyT-fe-y^— h (TAC) , -fe/Va— ><>T-fe-^— b^^nt":;^^— h (CAP) 
[0136] «J!g7^7Vi^cD^Bt^{i. «mb<fiWai^<^^i^*fcfi-^(^M#(0/N-r:/y 

^^y Ttt:7^7VA-e$)5^i!^W*bV ^o 

mm%^±xh^:z.t^w^v<. xw^\^<i^2%}^±xh^o --t-. i^§i5^«9m 

Wcxiooxh^o 

[0138] *fc. :7^/Vi5?— ^o-fe^safe^^-Y/v^— ^^f#fflLTtjJ;v\ 

[0139] mmm^^xm^^^^m^ia^. m^j>^y^i&u^'\i^tiib i^mMMni^ti^^/i^j^ ( 



wo 2005/097940 



44 



PCT/JP2005/004678 



[0141] ((^aELi^^cD-f^M^^)) 

[0142] ^T3i^^ccs#:_h(^. mm(Dmm!>^M. Mx.ummmmm*^hti:^mm^. inm 

[0143] :L(Dy^mi\:.^m^^ir^nm<Dmmt(D:^mtl.x\^^ fulBo^p<;?<>fcV3-h 

—hM^U&50X:—450X:. *^SlO"'Pa— 10"¥a, MMM&O. Olnm— 50nm 
Xf>\ S^SS-50°C-300°C. j^lf:0. lnm—5i^m(DmmxM'^m^^t^^m 

[0144] ^fhh(Dm<D^m^. ^(DMrnmrnmrnt^hf^^nm^. i mj^T0*b<{*5 

Onm— 200nm(;D*5|l|(Dj^;i:{;i/^5 J;5 f-. m^nmm'^:^^^^y^T^^m(0:fjm\z. 

m^(Di'^m'^. -m(DM^^\^x-n\^xiEm^Ami>^hmmi^xi'^m:'r^(Di!)^ 

[0145] m^mm.)) 

^^m<Dm^mm.\^-:>^^xmn^^o 

[0146] :^mm(Om:^^m'i.W'-^X^^^XhX.\ ^i)^^ . ^fe^^^gJcloV ^X 
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o 

[0147] m^m(D^^<i^-^>^^mm^. ^(D:i7mKmmi-if3:\^^K 0^v<i-immm 

[0148] i£.fcffmm^mi^\^x. mm. m^mmm. lEmsjtm. m^m. lEimmm. 
[0149] ^(Dx^KL^xnhtiti^^m^mm^. umn^^mwir^M^ia^. 

<Dm^xm}^^mQ\^xhmmi'imth-riz.m^i'i^<^]:.fj:\^\ ^mmm 

[0150] ^^m^mm^. ^^T^vw:^. ^V;^:7v— , ^m^^&.ti.xm^^^^t^^x 

[0151] **-7=V^-r>^. 'f^:^yu—t\.xi~iTU]f\ y<y=xiy, ^^M/v^^. Avm^. :SC 

[0152] m^ytmti.x}-immmmm. Mmm. mti^mMim<D^<y^'74h. 

[0153] mmmm 

:^mm(Dmmmm^-^mxmm'r^^ 
[0154] i^mmmmE-Lm^\^^m.^^^mfz.-^ti^mELm^t\.xm^^^x^x.<. ^ 
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[0155] ^mM(DmmEi.m^i^. mmm^m^^M(DXo^j:-m(D9:y^tvxm 
[0156] &.r. ^mm(DmmE:i^m^^^ir^m7^mm<D—m^mmi^m-3\^xmmir^ 

o 

[0157] El 1 it^ mmEi^m^^^hmm^ti^m^mm:<D—m^^\^tim^mxh^o 
m^mxh^o 

[0158] ■t'V^^:/ Wi f*. ^#:(DW*^^f ^^^§|5A. W^tf #l;iS-^v >t**§PA(D 

[0159] $ij#gi5B}*. m^^^AtmMm^mm^ti. w.wc(7)mm^ti^nKm^^^h(Dm 
mi!)m^^—^m'^i^sts]^x\imkm^\^xmm.i^^^n^xmm^m^m^^A 

[0160] 02}^, ^^§PA(D®^|2|-efc^o 

[0161] ^^§l5Af^s;K-h^-^ m^(D^^m5RxfT^—i^m6^^mmnt. m^<^® 

[0163] mm^(D^^m5Rumwc<Dv'—^m6i^. ^ti^thmmwm^hfj:^). M^m5 
ty^—^meitm^m^w-^i^x^ m^ir^^mxmm3Kmm\^x\^^^ mmi^m 

[0164] mmsfi. M^m^^h^^is'^^mM^ti^t. v'—^me^^hm^'f—^m'^^ 
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[0165] ^fc. mm(Dm^-^^±:^^nmir^o 
[0166] iii3(*, s^co^^^m-efeSo 

[0169] m^'f—^m'^(DmMKx^. =i:^'f:y-^i3i()m^'f—^m'^(Dmm^Jt^\^xi6 

[0170] $lJ#§|5B(DjllI^^*tiJ:(9^^ft^dS^(D^^^5(C#§^. J^^^y^^^^^^v? 

mmL-fc.^<Dmur-^m^(Dmm^}t^\:'Xmmh'7>i:^:^i^i2jbmm\^xmmE 
[0171] irf^i^ib. mmEi^m^ioa^mm-i. ^^(Dmm^ti'etKDmmEi.m^io^cM 

bT. T^T^y^m^Xh^:^4iy'^:y^y9:yi^:^^lltmW}h9>'i^^i^l2^mifX 



wo 2005/097940 48 PCT/JP2005/004678 

[0172] ^^-c. mmE-Lm^io<D^m^. m.Wi(Dmmnm:^^^m<Dmmff—^m^- 
[0173] *fc. =t^-xviM3(Dm^(?5##(*, ^(D^mt^(Dm\\i£xmm^x^m\^x 

[0178] ^mmmmEi^m^um-i. *fc. MK^e^ur. ^aefe^D^^t^^c^w 

[0179] ^fc. m#:(D|§3fefe^#SfcJ?)(D^^$t)|sf(Dm;zA^;b-^«. ^#:(Z)y^/3fe*fcf* 

wmt.m%umii^h(D%^mi^%t\^xm^'r^^munt(Du^^^^t^^ 
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«9. -mimmm. ^^:^vm. :^\i°>=^-hm. mmmxmx.}t 
mmm^^m,x^. ^mm^\^±'r:6o ^(D:^mKxtnt. mm^(Dmytm^^T 

[0180] m^mKm\^^^m^mt\^xi^m^mm'itf:<. mx.i-£m^m^m^i^^n^ 

[0181] ^mm<D^^m^mmEi.m^n. mmm^^^^<4^. ^4:^-^^—\z. 

Mx.x^ ^mm^^m. mmmmti^x. mmmmm. Mmm. i£rm%%m<D 

[0182] ^(Dm. ^nYm<D^<^y^9-(K mujj^^. m^-m. ^mmmi^m<D^m. 

Mm^m(Dytm. ^mmmMm(D^m. ^'^:y^-(D^mm. ^ia-im^mm^ 



[0183] ^r. mmmi^^'o^mm^nmir^fiK ^mm\^:LtihKm^^tifi:\^\ 
[0184] rr-e. mMmi—6(D\^irm^^c^\^xm^^hfh^myt:^:^hun. myt}^^—^o 



mm 
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[0185] 




[0186] MMmi 

«^aEL^^^OLEDl-l<Z)'f'^M» 

/VT/v=t— 7V-effi#^i5fei#^L. ^m^m:ff:^X-nmu uv:^yVi5fei#^^55>raff o 

[0187] ^(Dmm^wmu^. rfim.coM^Mmmm(Dmu^^^<^^—Km&u —is. so 

(D^^df^VMiWaiMW^—VK. a-NPD, CBP, Ir-10, BCP, Alq ^^fh^flX 

3 

[0189] *-r^ 01<^*^«^4 X 10"*Pa*-e^^ffib^c#. a -NPD<DAofctufE;(JP?^J^' 
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[0190] CBP(DA-:>fcmmMm^—htlT-10<DA^fc:^—h^^fV^tvmiLiZ.m 

[0191] -D\^'X\BCP(DA-ofcWmi}Q^.^—h\cmm^XM^\^sMMM&0. Inva/fp 
—0. 2nm/#-e/¥$10nm(DiE7LP£ihji^i^(ty^Co 35t-^ Alq (DXofzM^WWi 

3 

[0193] ^2*^«^2 X 10'*Pa*-eMffib/c^. :75/>fby^'^i^A«9<^)>!K— bi;iifi«UT^ 
^jl-gO. 01nm/#— 0. 02nm/#-ejjlJf:0. 5nm(D|^>|^^^5^^T— ig^^^t^ 
^V^-X?T/V5:^'>A(DAofc^'— hfcMmbTS^5^Slnm/#— 2nm/#-T?il^i? 

fflbfco ^itf5^^^EL^^(D^*^;l^i^^^^j!^kM^*^Jl07^ffiv^. ^^^^ 

[0194] «W^EL9^^0LEDl-2— 1-1 7(Df^M» 

-h|E(7)^aEL^^^OLEDl-l<Df^^^^4oV^-C. ^li^|E«(50J;5(-. ^3feK— ^"^ 
>'h^^Mb/cJ^^{* WaEL5^^0LEDl-2— l-17^#>!ir #^b/c 

o 

[0195] {(^^ELm^OLEDl-lScDj^M^^fe)) 
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[0196] #^>tL/c#^EL^^OLEDl-l — 1-18(D#^ (^oV^-CTfS(Oj;5^^ffffi^^fo 

[0197] mb»^^^*» 

^^EL^^^OLEDl-l—l-18(D#>{r(D^^^^?a (^23^0— 25*0. 2. 5m 

[0198] ^§15^9 mvM^^m^. mmELm^oi.Er>i-i^iooti.fz.m(Dm 
[0199] m^m^)) 

^^EL3^i^OLEDl-l— l-18(D^-^r(D^^^^^^aT^ 2. 5mA/cm^(D^fl: 

l/2)^||lJ^LfCo ^-Jr^^EL^^OLEDl-l^lOOirbfcNF 

[0200] #^)tl.fcM;^^^ 1 t;i^i-o 
[0201] [^1] 



No . 


mit h 




-fl % 


OLEDl— 1 


Ir-IG 


10 0 






OLEDl — 2 


Ir-12 


98 


87 




OLEDl — 3 




99 


80 


^t: m 


OLEDl — 4 




97 


75 




OLEDl — 5 


1-4 


119 


180 




OLEDl— 6 


1-6 


117 


215 




OLEDl — 7 


1 — 36 


128 


177 




OLEDl— 8 


1-41 


123 


168 




OLEDl— 9 


1-67 


118 


177 




OLEDl — 13 


p — 4 


118 


177 




OLEDl — 14 


P— 6 


117 


212 




OLEDl — 15 


P — 13 


121 


17 0 




OLEDl — 16 


P — 35 


119 


166 




OLEDl — 17 


P-42 


119 


159 




OLEDl — 18 


1—68 


129 


220 
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[0202] ^i;o^^>. ^mBi^mi^untvx. :^mm im^^m^i^^m\^^xi¥m:i^fcmmB 
[0203] mMm2 

«^#EL^^OLED2-l — 2-1 7(DffM)} 

t mmKvx^mELm^oi.Kn2-i—2-i i^i^mu-^o 
[0204] mmELmi^oLKr>2-i8coi'fm:^m) 

^^mM(D^m^i^ m^i^i\^-^!^Nox^vfc) ^m.mvfcsi^i^. oled2-i^ 
(D:i3mtmm^\^xnofco 

[0205] :L(Dm. V>-f tl.t5OLED2-l(Dte^l00i!bT. #^^EL*^^^)|Sf(Dfii^^^ffi 

xmi^tio nhtiti^^^m2K^iro 

[0206] [^2] 



No. 


}^-^^<> h 






{1 % 


OLED2 — 1 


Ir-1 


100 


100 




OLED2 — 2 


I-l 


112 


180 




OLED2 — 3 


1-8 


115 


160 




OLED2 — 4 


1-47 


110 


155 




OLED2 — 5 


1-48 


112 


146 




OLED2 — 6 


1-50 


109 


135 




OLED2 — 7 


1-51 


110 


139 




OLED2 — 8 


1-61 


110 


142 


^mm 


OLED2 — 9 


1-69 


109 


140 


^mm 


OLED2 — 10 


P — 1 


111 


176 


^mm 


OLED2 — 11 


p-7 


114 


163 


^mm 


OLED2 — 12 


P — 45 


110 


145 




OLED2 — 13 


P — 48 


110 


142 


^mm 


OLED2 — 14 


P — 50 


109 


133 




OLED2 — 15 


P-51 


110 


142 


^mm 


OLED2 — 16 


p-61 


110 


138 




OLED2 — 17 


P— 66 


109 


130 




OLED2 — 18 


1-61 


116 


181 





[0207] m2^^h. ^mm(DmmEi^m^m^m^h^—^<:yhKm\^^fc^mEi^m^i^it 
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[0208] MMms 

[0209] «^aEL^^^OLED3-10C0f^M;^^*» 

^^mm(D^m^i^ (m ^ i^^t^mNoxmi.td) ^mm i^tci^m^. oled3-i t 

mm^VX. WaEL^^^OLEDS-lO^f^^LfCo 
[0210] ^n^m mi^M^^m. t-^^boT^ro/Co ^(Dm. V > 
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